Drug-eluting beads for liver embolization: concentration of doxorubicin in tissue and in beads in a pig model.
To evaluate the local tissue concentrations of the antineoplastic agent doxorubicin and the amount of drug still present inside drug delivery embolization beads at different time points after embolization and to compare doxorubicin levels with histologic modifications around the beads in a pig liver model. It was hypothesized that doxorubicin-eluting beads maintain cytotoxic concentrations of drug locally over a period of several weeks, as suggested by in vitro elution tests. Left lobe hepatic artery embolization was performed in 10 pigs with 100-300-microm or 700-900-microm beads loaded with 37.5 mg doxorubicin/mL. Control unloaded 100-300-microm beads were injected in five pigs. Livers were sampled 28 days or 90 days after embolization. The amount of drug retained inside the beads was assessed with infrared microspectroscopy. Doxorubicin concentration and distribution in the tissue around the beads were determined with microspectrofluorimetry and compared with tissue modifications on hematein eosin saffron-stained sections. Doxorubicin-eluting beads eluted 43% of their initial drug load after 28 days and 89% after 90 days. Doxorubicin was present in tissues around the beads at both time points, with a significant decrease over time (P = .0004). The drug was detected at distances as far as 600 microm from the bead edge. Doxorubicin tissue concentrations ranged from 0.55 microM to 6.80 microM, [corrected] which are cytotoxic levels in hepatocyte cell cultures. High concentrations of drug were associated with coagulative necrosis of liver parenchyma. Doxorubicin-eluting beads 100-300 microm in size induced more necrosis than 700-900-microm beads (P = .0036). Doxorubicin-eluting beads deliver high concentrations of the drug over a period of at least 3 months at several hundred micrometers from the bead, leading to significant cytotoxic effects.